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, A $B$ \searrow
4 .
, 2 , ,
.
Mandelbaum and Yechiali (1983) $M/G/1$
. , (2005) ,
2 .
2
2 $A,$ $B$ , ,
, $PaPb$ , ( )
$q_{a},$ $q_{b}$ . ( )
, \searrow 1
1 , .
, $A,$ $B$ $c_{a},$ $c_{b}$ $(c_{a}, c_{b}>1)$ .
, , $L$ .
$A,$ $B$ ($i$ , 1 A $i$ $k$
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(2) $i,$ $j$ .





$W(i,j)$ $=$ $1+ \sum\sum^{\infty}f_{ik}g_{jl}V(k, l)\infty$ ,
$k=0l=0$
$V(i,j)$ $=$ $\min\{W(i,j), c_{a}(i+1)/q_{a}, c_{b}(j+1)/q_{b}, L\}$
.
$V(i,j),$ $W(i$ , , .
$V^{0}(i,j)$ $\equiv$ $0$
$W^{n+1}(i,j)$ $=$ $1+ \sum_{k=0}^{\infty}\sum_{l=0}^{\infty}f_{ik}g_{jl}V^{n}(k, l)$ ,
$V^{n+1}(i,j)$ $=$ $\min\{W^{n+1}(i,j), c_{a}(i+1)/q_{a}, c_{b}(j+1)/q_{b}, L\}$
, $n,$ $i,$ $j$ .
1
$W^{n}(i,j),$ $V^{n}(i,j)$ $i,$ $j$ .
.
$i,$ $j$ .
(1) $V^{0}(i$ , $i,$ $j$ .
(2) $V^{\mathfrak{n}}(i, j)$ $i,$ $i$ , $W^{n+1}(i, j)$ $i,$ $j$
1(1) [$3|$ . $d^{n}(0, j)=V^{n}(0, j),$ $d^{n}(i, j)=$
$V^{n}(i,j)-V^{n}(i-1,j)(i\geq 1)$ , $d^{n}(i,j)\geq 0(i\geq 1)$ .
$W^{n+1}(i+1, j)-W^{n+1}(i)j)$
$=$
$\sum g_{jl}\infty\sum f_{1+1k}\infty\sum d^{n}(h, l)-\sum g_{jl}\infty\sum f_{ik}\infty\sum d^{n}(h, l)$
$k$ $k$
$l=0$ $k-\triangleleft$ $h=0$ $l=0$ $k=0$ $h=0$
$=$
$\sum g_{j\downarrow\sum}\infty\infty\sum^{\infty}f_{i+1k^{ff}}(h, l)-\sum g_{jl}\infty\sum^{\infty}\sum^{\infty}f_{ik}d^{n}(h, l)$
$l=0$ $h=0k=h$ $l=0$ $h-Hk=h$
$\infty$ $\infty$ $\infty$ $\infty$ $\infty$ $\infty$
$=$ $\sum g_{jl}\sum\sum f_{i+1k}d^{n}(h, l)-\sum g_{jl}\sum\sum f_{ik}d^{n}(h, l)$
$l=0$ $h=1k=h$ $l=0$ $h=1k=h$





(3) $W^{n+1}(i, j)$ $i,$ $j$ , $V^{n+1}(i, j)$ $i,$ $j$
.
, $V^{n}(i, j)$ $W^{n}(i,j)$ $i,$ $j$ . $O$
2
$W^{n}(i,j)$ $V^{n}(i$ , .
(1) $W^{n}(i+1,j)-W^{n}(i,j)\leq c_{a}/q_{a},$ $V^{n}(i+1,j)-V^{n}(i,j)\leq c_{a}/q_{a}$,
(2) $W^{n}(i,j+1)-W^{n}(i,j)\leq c_{b}/q_{b},$ $V^{n}(i,j+1)-V^{n}(i,j)\leq c_{b}/q_{b}$ . $\square$
.
(1) $V^{0}(i$ , .
(2) $V^{n}(i,j)$ ,
$W^{n+1}(i+1,j)-W^{n+1}(i,j)= \sum_{k=0}^{\infty}\sum_{l=0}^{\infty}f_{i+1k}g_{jl}V^{n}(k, l)-\sum_{k=0}^{\infty}\sum_{l=0}^{\infty}f_{ik}g_{jl}V^{n}(k, l)$
$d^{n}(0,j)=V^{n}(0,j),$ $ff(i,j)=V^{n}(i,j)-V^{n}(i-1,j)(i\geq 1)$ ,
$W^{n+1}(i+1, j)-W^{n+1}(i, j)$
$k$ $\infty$ $\infty$ $k$
$=$
$\sum g_{jl}\sum^{\infty}f_{i+1k}\infty\sum d^{n}(h, l)-\sum g_{jl}\sum f_{ik}\sum d^{n}(h, l)$ (1)
$\iota-\triangleleft$ $k=0$ $h=0$ $l=0$ $k=0$ $h-\triangleleft$
$\infty$ $\infty$ $\infty$ $\infty$ $\infty$ $\infty$
$=$ $\sum g_{jl}\sum\sum f_{i+1k^{ff^{\iota}}}(h, l)-\sum g_{jl}\sum\sum f_{ik}d^{n}(h, l)$ (2)
$\iota-\triangleleft$ $h=0k=h$ $\iota_{-}\triangleleft$ $h=0k=h$
$\infty$ $\infty$ $\infty$ $\infty$ $\infty$ $\infty$
$=$ $\sum g_{jl}\sum\sum f_{i+1k}F^{\iota}(h, l)-\sum g_{jl}\sum\sum f_{ik}d^{n}(h, l)$ (3)
$l=0$ $h=1k=h$ $t-\wedge$ $h=1k=h$





$=$ $\sum g_{jl}\sum(kf_{i+1k}-kf_{ik})c_{a}/q_{a}$ (6)
$\iota_{-}\triangleleft$ $k=1$





$d^{n}(i, j)=V^{n}(i, j)-V^{n}(i-1, j)\leq c_{a}/q_{a}(i\geq 1)$ .
(7) 1(2) .
(3) $W^{n+1}(i+1,j)-W^{n+1}(i,j)\leq c_{a}/q_{a}$ ,
$\min_{i}\{x_{i}\}-\min_{j}\{y_{j}\}\leq\max_{i}\{x_{i}-y_{i}\}$
$V^{n+1}(i+1,j)-V^{n+1}(i,j)\leq c_{a}/q_{a}$ .





(1) $i$ $A$ ,
$B$ . ,
.






(1) $q_{a}=0.6,$ $q_{b}=0.8$ , $c_{a}=2,$ $c_{b}=4$ , $L=20$
(2) A $i$ # $a_{i}$ .
$a0=0.95$ , $a_{1}=0.75$ , $a_{2}=0.75$ , $a_{3}=0.75$ , $a_{4}=0.55$ , $a_{5}=0.45$ ,
$a_{6}=0.35$ , $a_{7}=0.35$ , $a_{8}=0.25$ , $a_{9}=0.25$ , $a_{10}=0.25$ , $a_{11}=0.15$ ,
$a_{12}=0.15$ , $a_{13}=0.15$ , $a_{14}=0.15$ , $a_{k}=0$ $(k\geq 15)$
(3) $B$ $i$ $b_{j}$ .
$b_{0}=0.9$ , $b_{1}=0.7$ , $b_{2}=0.6$ , $b_{3}=0.5$ , $b_{4}=0.4$ , $b_{6}=0.3$ ,
$b_{6}=0.2$ , $b_{7}=0.2$ , $b_{8}=0.1$ , $b_{9}=0.1$ , $b_{l}=0$ $(l\geq 10)$
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$a_{0}=0.1$ , $a_{1}=0.1$ , $a_{2}=0.9$ , $a_{3}=0.7$ , $a_{4}=0.2$ , $a_{5}=0.1$ ,
$a\epsilon=0.1$ , $a_{7}=0.1$ , $a_{8}=0.8$ , $a\mathfrak{g}=0.7$ , $a_{1}0=0.5$ , $a_{11}=0.1$ ,
$a_{12}=0.2$ , $a_{13}=0.5$ , $a_{14}=0.1$ , $a_{k}=0$ $(k\geq 15)$
(3) $b_{j}$ .
$b_{0}=0.1$ , $b_{1}=0.7$ , $b_{2}=0.2$ , $b_{3}=0.1$ , $b_{4}=0.4$ , $b_{5}=0.9$ ,
$b_{6}=0.2$ , $b_{7}=0.2$ , $b_{8}=0.9$ , $b_{9}=0.1$ , $b_{l}=0$ $(l\geq 10)$
.
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